. Such a definition allows the treatment to work with the far-field measurable electric field, rather than the local electric field that has strong spatial variations.
In the proposed scheme, the reference nonlinear crystal, e.g., BBO is used to generate a reference optical signal at the second harmonic frequency 2 , and measured simultaneously with the signal from the tip and sample for each pulse with a photodetector with band pass filter of frequency 2 . The profile fluctuations in the incident pulse affect the generation of the reference signal in the BBO crystal in the same way as the generation of the second-harmonic signals from the collective tip/sample region. Therefore, a subsequent normalization (through division) of the detected scattering signal from the tip-sample region and the reference BBO crystal should yield the squared value of the ratio between scattering (2) 2 : + the effective second-order nonlinear susceptibility of the tip and sample, and ref (2) 2 : + of the BBO scaled with a coefficient of detection efficiency. In the treatment of the taking the ratio between the tip/sample signal and the reference for individual pulses, the contribution from the incident field is cancelled, and consequently the temporal fluctuations of the source are also cancelled.
